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Abstract 

I report a new species of Nemophila growing sympatrically in some localities with N menziesii 
Hook. & Am. var. atomaria (Fisch. & Mey.) H. P. Chandler ( sensu Constance 1941) in Northern 
California. The new species, N. hoplandensis , differs from N menziesii var. atomaria in both floral and 
vegetative color. The corollas of N. menziesii var. atomaria range from deep blue to a bluish white. 
Nemophila hoplandensis has large and unusually bright white corollas and vegetative structures that 
are a brighter green than those of N. menziesii var. atomaria . I provide support from controlled 
crosses for treating these populations as a new species; despite sharing pollinators N. hoplandensis is 
reproductively isolated from N. menziesii var. atomaria via failure of hybrid seed production 
following artificial crosses. Molecular phylogenetic analyses also clearly differentiate N. hoplandensis 
within the genus. The newly described species, currently known only from Mendocino and Napa 
counties, has a range that is more restricted than and lies within the range of N. menziesii var. 
atomaria . 

Key Words: Boraginaceae, Hydrophyllaceae, Nemophila menziesii var. atomaria , phytogeny, 
sympatry. 


Nemophila menziesii Hook. & Am., previously 
placed in the family Hydrophyllaceae but recently 
moved to an expanded Boraginaceae (APG 1998; 
Olrnstead et ah 2000), has a complicated taxo¬ 
nomic history. Commonly known as baby blue- 
eyes, N. menziesii has been split into multiple 
species and varieties in some treatments, but these 
subdivisions have been rejoined by other authors 
(Nuttall 1822; Bentham 1834; Fischer and Meyer 
1835, 1846; Gray 1875; Eastwood 1901; East- 
wood 1902; Chandler 1902; Chandler 1907; 
Brand 1913; MacBride 1919; Chittenden and 
Turrill 1926; Constance 1941). Nemophila Nutt, is 
currently split into eight species, and N. menziesii 
into three varieties (for a summary of the genus 
see Helfgott 2000), In this paper I describe a new 
white-flowered species of Nemophila that con¬ 
tains individuals previously thought to lie at the 
far end of the range of the floral color 
polymorphism seen in N menziesii var. atomaria 
(Fisch, & C.A. Mey.) H, P. Chandler. Nemophila 
menziesii is distributed predominantly in Califor¬ 
nia but extends into Oregon and Mexico. Corolla 
color varies extensively in N menziesii var. 
atomaria (sensu Constance 1941), which has 
whiter corollas in northern areas, and bluer 
corollas in the southern regions of its range (Barr 
2004, see also Plate 1 in Chittenden and Turrill 
1926). In central and northern California corolla 
color varies even within populations, ranging 
from blue to white. 

I discovered populations of what I initially 
assumed to be N. menziesii var. atomaria in 
Mendocino and Napa counties that contained 
individuals with unusually bright and relatively 


invariant white corollas, and slightly brighter 
green vegetative parts than observed in other 
populations of N. menziesii var. atomaria 
(Fig. 1). In some areas these white individuals 
occurred sympatrically with N. menziesii var. 
atomaria . In areas of sympatry I observed 
pollinators moving between white-flowered indi¬ 
viduals and N. menziesii var. atomaria. 

Nemophila menziesii var. atomaria is widely 
distributed in the coastal ranges of central and 
northern California. The new species is restricted 
to Mendocino and Napa counties based on my 
extensive field observations throughout northern 
California and southern Oregon and examination 
of the collections in the Jepson and Humboldt 
State University herbaria. Here I present molec¬ 
ular phylogenetic and crossing data in support of 
the hypothesis that these populations of plants 
with bright white corollas represent a new species 
of Nemophila , and describe this newly-discovered 
species. 

Methods 
Study Populations 

I collected tissue samples of Nemophila men¬ 
ziesii var. atomaria from throughout its range in 
California, from Riverside County to Mendocino 
County (Fig. 2, Table 1). I collected Nemophila 
heterophylla Fisch. & C.A. Mey and Phacelia 
californica Cham, from Mendocino and Marin 
Counties, respectively. I obtained samples of 
other species and genera as follows: N maculafa 
Benth. ex Lindl. (commercial source); N aphylla 
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Fig. 1. Nemophila hoplandensis (white corolla) and N. 
menziesii var. atomaria (blue/white corolla). 


(L.) Brummitt (dried) from Diane Ferguson, at 
the Herbarium of Louisiana State University, 
LA; N. phacelioides Nutt, (dried), from Beryl 
Simpson, School of Botanical Sciences, Austin, 
TX.; N. parviflora Douglas ex Benth. (dried) from 
James West in Texas. 

DNA Analysis 

I sequenced two nuclear regions (the rDNA 
internal transcribed spacer regions I [primers 
ITS2,5] and II [primers ITS3,4]; Gueidan et al. 
2007), and three intergenic chloroplast spacer 
regions (EF, located between the trnL 3' exon and 
trnF; L1L2, located between trnT and the trnL 5' 
exon a [Taberlet et al. 1991]; and TrnS-trnG [GS], 
located between trnS and trnG [Hamilton 1999; 
Table 2]). 

PCR and Sequencing 

I extracted total DNA primarily from fresh 
samples frozen after collection in the field, 
although in a few cases I used samples that had 
been dried in silica-gel, or herbarium specimens. 
I performed extractions using either Qiagen 
DNEasy Plant kits (Qiagen, Valencia, CA, 
USA) or the CTAB method of Doyle and Doyle 
(1987). I used Touch-down PCR (Korbie and 
Mattick 2008) to sequence both strands and then 
proofread the resulting chromatographs using 
Sequencher software (Gene Codes Corporation, 
Inc., Ann Arbor, MI, USA). I combined the 
complementary strands into one sequence using 
MEGA5.1 (Tamura et al. 2011) and aligned the 
sequences using ClustalX (Thompson et al. 1997) 
with manual correction as necessary. I inserted 
gaps, which were generally short (1—13 nucleo¬ 
tides), in my alignments because they appeared to 
be a phylogenetically informative trait (Egan and 
Crandall 2007 [2008]). 



Fig. 2. Map of California showing collection sites. 
Filled circles indicate that only Nemophila menziesii var. 
atomaria was found in this location. Open circles 
indicate that N. hoplandensis was present as well. 
Population abbreviations: Bodega Bay, CA (BB); 
Covelo, CA, Rock Mill (RM); Covelo, CA, Train 
Trestle (TT); Figueroa Mountain, Los Padres National 
Forest, CA (FM); Hastings Reserve, Carmel Valley, CA 
(Hast); Hopland Research and Extension Center, 
Hopland, CA (HOP); La Panza, Los Padres National 
Forest, CA (La Panza); Lake Berryessa, Napa, CA 
(LBer); Manchester State Beach, Manchester, CA 
(Manch); Motte Rimrock Reserve, Perris, CA (MR); 
Mount Tamalpais, Golden Gate National Recreation 
Area, CA (MT); Point Reyes National Seashore, Marin 
County, CA (PR); Skyline Wilderness Park, Napa, CA 
(SWP); Toro Canyon, CA (Toro). 


Phylogenetic Analysis 

To ensure that my phylogenetic analyses were 
robust to choice of gene, I analyzed four different 
datasets: a) concatenated nuclear sequences, b) 
concatenated chloroplast sequences, c) concate¬ 
nated nuclear and chloroplast sequences, and d) a 
single nuclear locus, ITS2,5. All of the concate¬ 
nated datasets contained individuals from N. 
menziesii var. atomaria and from the new species, 
which was previously considered N. menziesii var. 
atomaria. I used MEGA to determine the best 
fit nucleotide substitution model. The resulting 
models were T92 for EF, GS, L1L2, and TN93 
for ITS2,5, and T92 with a gamma distribution 
for ITS 3,4. I used MEGA, with 1000 bootstrap 
replicates, to construct maximum likelihood trees 
of the concatenated sequences. To confirm the 
robustness of my phylogenetic analyses to choice 
of algorithm I also constructed an ITS2,5 tree 
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Table 1. Description of Specimens. Sample name, population (Figure 2 location abbreviation) and collector 
(given if other than the author, C. Barr), county, and taxon. 


Sample name 

Population / Collector 

County 

Taxon 

Naph 

Baton Rouge Parish, Louisiana / 
Diane Ferguson 

Baton Rouge Parish, 
Louisiana 

Nemophila aphylla 

NhetHopFMS 

Hopland (HOP) 

Mendocino, CA 

Nemophila heterophylla 

NhetCovRMdr 

Hopland, Old Toll Road (HOP) 

Mendocino, CA 

N. heterophylla 

HLwhl 

Hopland, Hog Lake (HOP) 

Mendocino, CA 

Nemophila hoplandensis 

Hop 1124 

Hopland (HOP) 

Mendocino, CA 

N. hoplandensis 

HoplllO 

Hopland (HOP) 

Mendocino, CA 

N. hoplandensis 

HLwhl 

Hopland, Hog Lake (HOP) 

Mendocino, CA 

N. hoplandensis 

WINE1 

Hopland, in vineyard (HOP) 

Mendocino, CA 

N. hoplandensis 

NwhHopFMS 

Hopland, Foster Meadow Sign (HOP) 

Mendocino, CA 

N. hoplandensis 

BB1018 

Bodega Bay (BB) 

Sonoma, CA 

Nemophila menziesii var. 
atomaria 

FM1 

Figueroa Mtn. (FM) 

Santa Barbara, CA 

N. menziesii var. atomaria 

FM2 

Figueroa Mtn. (FM) 

Santa Barbara, CA 

N. menziesii var. atomaria 

HastNH-1 

Hastings, Newt Hill (Hast) 

Monterey, CA 

N. menziesii var. atomaria 

Hast3-1 

Hastings (Hast) 

Monterey, CA 

N. menziesii var. atomaria 

Hast8-2a 

Hastings (Hast) 

Monterey, CA 

N. menziesii var. atomaria 

HLbll 

Hopland, Hog Lake (HOP) 

Mendocino, CA 

N. menziesii var. atomaria 

HLbl2 

Hopland, Hog Lake (HOP) 

Mendocino, CA 

N. menziesii var. atomaria 

Hop 1175 

Hopland, Main (HOP) 

Mendocino, CA 

N. menziesii var. atomaria 

LaPanzal 

La Panza 

San Luis Obispo, CA 

N. menziesii var. atomaria 

LBerMCl 

Lake Berryessa (LBer) 

Napa, CA 

N menziesii var. atomaria 

LH787 

Point Reyes, Lighthouse (PR) 

Marin, CA 

N. menziesii var. atomaria 

Manch6 

Manchester State Beach (Manch) 

Mendocino, CA 

N. menziesii var. atomaria 

Manch9 

Manchester State Beach (Manch) 

Mendocino, CA 

N. menziesii var. atomaria 

MR2005b 

Motte Rimrock (MR) 

Riverside, CA 

N. menziesii var. atomaria 

MR330 

Motte Rimrock (MR) 

Riverside, CA 

N. menziesii var. atomaria 

M tTa m2 

Mount Tamalpais (MT) 

Marin, CA 

N menziesii var. atomaria 

MtTam6 

Mount Tamalpais (MT) 

Marin, CA 

N. menziesii var. atomaria 

NB934 

Point Reyes, North Beach (PR) 

Marin, CA 

N. menziesii var. atomaria 

RM4b 

Covelo, Rock Mill (RM) 

Mendocino, CA 

N. menziesii var. atomaria 

S WP2bl 1 

Skyline Wilderness Park (SWP) 

Napa, CA 

N. menziesii var. atomaria 

Torol 

Toro 

Monterey, CA 

N. menziesii var. atomaria 

TT5 

Covelo, Train Trestle (TT) 

Mendocino, CA 

N. menziesii var. atomaria 

NmHopFMS 

Hopland (HOP) 

Mendocino, CA 

N. menziesii var. atomaria 

Nmac 

Commercial Seed Packet 


Nemophila maculata 

Nphac 

Travis County, Texas / Beryl Simpson 

Travis County, Texas 

Nemophila phacelioides 

PhacKB 

Point Reyes, Kehoe Beach (PR) 

Marin, CA 

Phacelia californica 


using MrBayes version 3.1.2, (Ronquist and 
Huelsenbeck 2003). 

Greenhouse Crosses 

I examined the ability of populations of the 
putative new species to hybridize with popula¬ 
tions of N. menziesii var. atomaria using con¬ 
trolled crosses. I first germinated seeds collected 
throughout the range of N. menziesii var. 
atomaria in a growth chamber. I planted the 
resulting seedlings in a pollinator-free greenhouse 
in 2004 at the University of California, Irvine, 
where I cross-pollinated individuals from differ¬ 
ent populations to determine reproductive com¬ 
patibility. I used several plants of the new species 
in self and cross pollinations within the new 
species as well as in crosses to individuals of N. 
menziesii var. atomaria and N. maculata. In most 
cases I was able to carry out reciprocal crosses. In 
all crosses I used hermaphroditic plants that were 


emasculated before anthesis. I collected pollen in 
microcentrifuge tubes and performed crosses, 
using a toothpick, on either the same day as 
collection, or within the next two days using 
refrigerated pollen. 

Results 

Phytogeny. All phylogenetic analyses grouped 
individuals of the newly described species as a 
monophyletic clade separated from N. menziesii 
var. atomaria with strong statistical support. This 
clade is shown within a grey box on the 
maximum likelihood consensus tree resulting 
from analysis of concatenated nuclear data 
(Fig. 3); the trees produced by other analyses 
were similar. All sequences of the new species 
were identical for the genes surveyed. 

Intra- and interpopulation crosses . Two individ¬ 
uals of the new species were used as female 
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Table 2. Loci and Primers Used for Generation of Sequences Used in Phylogenetic Analysis. 


Locus 

Primer 

Location 

Reference 

ITS 5 
ITS2 

GGA AGT AAA AGT CGT AAC AAG G 
GCT GCG TTC TTC ATC GAT GG 

ITS II 

Gueidan et al. 2007 

ITS3 

ITS4 

GCA TCG ATG AAG AAC GCA GC 

TCC TCC GCT TAT TGA TAT GC 

ITS I 

Gueidan et al. 2007 

trnH 

psbA 

ACT GCC TTG ATC CAC TTG GC 

CGA AGC TCC ATC TAC AAA TGG 


Hamilton 1999 

trnS 

trnG 

GCC GCT TTA GCT CAC TCA GC 

GAA CGA ATC ACA CTT TTA CCA C 

Intergenic spacer between 
trnS and trnG 

Hamilton 1999 

trnLl 

trnL2 

CGA AAT CGG TAG ACG CTA CG 

GGG GAT AGA GGG ACT TGA AC 

Intergenic spacer between trnT 
and the trnL 5' exon 

Taberlet et al. 1991 

trnL 

trnF 

GGT TCA AGT CCC TCT ATC CC 

ATT TGA ACT GGT GAC ACG AG 

Intergenic spacer between the 
trnL 3' exon and trnF 

Taberlet et al. 1991 


parents in crosses to other taxa (TV. maculata and 
TV. menziesii var. atomaria). These crosses pro¬ 
duced very few capsules (proportion of flowers 
setting fruit 0-0.11) compared to results from 
within-species crosses of three individuals of the 
new species (proportion of flowers setting fruit 
0.69-1.0) or self pollinations (proportion of 
flowers setting fruit 0.29-0.9; Table 3). When 
the new species was used as the male parent in 
crosses to TV. maculata very few capsules were 
produced (Table 3). The new species was not 
used as the male parent in crosses to TV. menziesii . 
Nemophila maculata produced few capsules when 
crossed as a female parent to TV. menziesii 
(Table 3). 

Discussion 

I found strong evidence that populations of 
plants with unusually bright white corollas in the 
central Coastal Ranges, and previously consid¬ 
ered TV. menziesii var. atomaria , represent a 
distinct species described here as Nemophila 
hoplandensis . Reproductive isolation in plants is 
not necessary to delimit different species (Riese- 
berg and Carney 1998; Rieseberg and Willis 
2007), although these populations are almost 
completely reproductively isolated from TV. men¬ 
ziesii var. atomaria. Phylogenetic analysis sup¬ 
ports recognition of a new species because the TV. 
hoplandensis samples form a monophyletic clade 
distinct from samples of TV. menziesii var. 
atomaria and all other species of Nemophila. 
Variation in corolla color within TV. menziesii var. 
atomaria , which ranges from blue to a very light 
bluish white, had previously obscured the distinct 
nature of the white-flowered species. 

Phylogenetic analysis (Fig. 3) suggests that 
TV. hoplandensis is more closely related to TV. 
maculata and TV. heterophylla than to TV. menzie¬ 
sii. Similar levels of reduced capsule produc¬ 
tion occurred following crosses between TV. 
hoplandensis and TV. maculata and between TV. 


hoplandensis and TV. menziesii (Table 3). Study of 
the evolutionary divergence of these species might 
be further explored through additional crosses of 
these species and TV. heterophylla. 

Speciation 

The differentiation between TV. hoplandensis the 
TV. menziesii var. atomaria is interesting given 
their physical proximity. I observed individual 
bees visiting both species, eliminating pollinator- 
mediated selection as a method of speciation 
(Levin 1971). Post-zygotic isolation is generally 
viewed as inefficient because it leads to pollen 
waste and perhaps stigma clogging (Grant 1981; 
Pascarella 2007). Thus, over time, closely located 
species are expected to evolve pre-mating isola¬ 
tion to prevent this inefficiency. The apparent 
preference of TV. hoplandensis for drier microhab¬ 
itats in some locations (C. Barr, personal 
observation) may have evolved to prevent polli¬ 
nator sharing and increase pre-zygotic isolation. 
In other areas, however, individuals from both 
taxa are distributed evenly throughout patches, 
demonstrating that the extent of microhabitat 
differentiation varies. 

Future study of this group might also focus on 
the genetic differentiation of sample MR2005b 
from other individuals of TV. menziesii var. 
atomaria (Fig. 3). This individual was grown 
from seed collected at the Motte Rimrock reserve 
near Riverside, CA, the southernmost TV. menzie¬ 
sii sample in my study. Plants from Motte 
Rimrock have been classified as TV. menziesii 
var. integrifolia Parish (Constance 1941), howev¬ 
er, they differ phenotypically from other TV. 
menziesii plants in having small flowers with 
unusually dark blue/purple corollas. They also 
have a more diffuse architecture, with almost 
climbing stems, than seen in other populations of 
TV. menziesii. Reduced seed production following 
crosses between plants from Motte Rimrock and 
Figueroa Mountain, near Santa Barbara CA, 
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Fig. 3. Unrooted bootstrap consensus tree of concatenated nuclear data constructed using maximum likelihood. 
The scale bar represents the number of substitutions per site. The gray box shows specimens of N, hoplandensis. All 
specimens of N. menziesii used in phylogenetic analysis were N. menziesii var. atomaria. 
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Dam 


Sire 

Flowers 

pollinated 

Caps 

collected 

Caps/ 

flower 

N. maculata Nmac 

N. 

menziesii var. atomaria Manch9 

7 

0 

0.00 


N. 

menziesii var. atomaria NB934 

5 

0 

0.00 


N. 

maculata self 

17 

10 

0.59 


N. 

hoplandensis Hopl 110 

9 

1 

0.11 


N. 

menziesii var. atomaria TT5 

4 

0 

0.00 

N. menziesii var. atomaria LBMC1 

N. 

menziesii var. atomaria Manch6 

9 

9 

1.00 


N. 

menziesii var. atomaria Manch9 

11 

7 

0.64 


N. 

menziesii var. atomaria LH787 

17 

10 

0.59 


N. 

menziesii var. atomaria NB934 

10 

7 

0.70 


N. 

menziesii var. atomaria RM4b 

15 

8 

0.53 


N. 

menziesii var. atomaria MtTam2 

9 

6 

0.67 


N. 

menziesii var. atomaria TT5 

5 

0 

0.00 


N. 

menziesii var. atomaria HLbll 

15 

8 

0.53 


N. 

menziesii var. atomaria Hopl 175 

3 

0 

0.00 

N. hoplandensis HoplllO 

N. 

menziesii var. atomaria Manch9 

9 

1 

0.11 


N. 

maculata Nmac 

9 

1 

0.11 


N. 

hoplandensis self 

13 

9 

0.69 


N. 

hoplandensis Hopl 124 

13 

9 

0.69 


N. 

hoplandensis HLwhl 

11 

8 

0.73 


N. 

menziesii var. atomaria HLbll 

1 

0 

0.00 

N. hoplandensis Hop 1124 

N. 

hoplandensis Hopl 110 

13 

12 

0.92 


N. 

hoplandensis self 

17 

5 

0.29 


N. 

hoplandensis HLwhl 

11 

10 

0.91 


N. 

menziesii var. atomaria HLbll 

4 

0 

0.00 

N. menziesii var. atomaria Hop 1175 

N. 

menziesii var. atomaria self 

6 

3 

0.50 


N. 

menziesii var. atomaria HLbll 

10 

8 

0.80 


N. 

menziesii var. atomaria NB934 

15 

6 

0.40 


N. 

menziesii var. atomaria MtTam6 

7 

0 

0.00 


N. 

menziesii var. atomaria RM4b 

5 

4 

0.80 

N. hoplandensis HLwhl 

N. 

hoplandensis self 

10 

9 

0.90 


N. 

hoplandensis Hopl 110 

7 

7 

1.00 


N. 

hoplandensis Hopl 124 

2 

2 

1.00 


geographically the closest population in my 
sample to Motte Rimrock (C. Barr, personal 
observation) suggests that this population has 

diverged from other populations of N. menziesii. 

Taxonomic Treatment 

Nemophila hoplandensis C.M. Barr, sp. nov. 

(Fig. 1).—TYPE: USA, California, Mendo¬ 
cino County, University of California ANR 
Hopland Research and Extension Center, off 
of Highway 175, in clearings of California Oak 
and Bay Laurel, in loamy soil near main office 
of field station, 39°8.5(TN, 123°04.91'W, 25 
Mar 2007, C. M. Barr HopMainl-1 (holotype: 
JEPS; isotypes: RSA, HSC, PH, DAV, UCSB). 
Annuals, forming a rosette during winter rains 
beginning around December, bolting in early 
spring with warmer temperatures to become 
branched (diffuse or dense, depending on density 
of neighboring plants and intensity of sun). 
Leaves bright green, both surfaces hirsute. Basal 
leaves 9-67 mm long, including a petiole which 
can equal the length of the lobed section of the 
leaf, 4-19 mm wide, pinnately lobed, lobes 4-8, 


lightly pointed, sometimes again pinnate; cauline 
leaves similar, smaller distally. Flowers: 1-28 per 
plant, 17-24 mm diam., axillary or in terminal 
helicoid cymes; calyx rotate, sepals acuminate, 
shorter than petals, sinuses often with spreading 
or reflexed appendages smaller than calyx lobes; 
corolla shallowly cupped to almost flat, bright 
white with purple dots on the center of each lobe 
and/or variable thin blue or purple veins from the 
center to edge, but no large segments of blue or 
purple; petals 14-25 mm, with an irregular tooth 
at each end; filaments growing during anthesis, 
anthers oblong and light tan to dark brown; 
ovary globose, style 2-6 mm long, cleft about 1/ 
4 mm its length, segments growing and reflexing 
after anthesis. Fruit: capsule brown, 7-9 mm; 
seeds brown, 1-13, nearly globose, 3-4 mm 
diam., shallowly pitted; elaiosome white-yellow. 

Paratypes: USA, CALIFORNIA. Mendocino 
Co.: off Rt. 75, Hopland, 25 Mar 2004, C. M. 
Barr HopMainwhl-4 (RSA); C. M. Barr Hop- 
Mainwhl-5 (PH); C. M. Barr HopMainxvh 1 -6 
(UCSB); C. M. Barr HopMainblSH (JEPS); 
C. M. Barr HopMciinbl3-2 (RSA); C. M. Barr 
HopMainbB-3 (PH); C. M. Barr HopMainbl3-4 
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(HSC); C. M. Barr HopMainbJ3-5 ; C. M. Barr 
HopFMwh7-l (RSA); C. A/. Barr HopFMwh7-2 
(HSC); Hopland, California, off Rt 75, 11 Mar 
2004, C.M. Barr HopMaimvhl-7 (UCR); C. M. 
Barr FfopMainwhl-8 (DAV); open meadow off of 
Mountain House Road, 2 mi from Hwy 101, 10 
Mar 2004, C. M Barr CirAR2-l (JEPS); C M 
Barr CirA R2-2 (RSA); C. M Barr CirAR2-3 
(PA); C. M. Barr CUAR2-4 (HAS); Old Toll 
Road, about 2 mi from intersection with Rt. 75, 
38 56.972N, 123 02. 814W, 9 Mar 2004, CM 
Barrs.n. (JEPS); C. M Barr OTRJwh4-J (RSA); 
C. M Barr OTRlwh4-2 (PH); C. M £r/rr 
OTRl\vh4-3 (HSC); Hopland, California, off 
Rt. 75, 9 Mar 2004, C.M £r/rr HopLM\vh5-l 
(JEPS); C. M Barr HopBOGwh6-l (JEPS); C. M 
ifr/rr HopBOGwh6-2 (RSA); C. M Barr Hop- 
BOG\\h6-3 (PH); C M. Barr HopBOGwh6~4 
(HSC); Old Toll Road, about 2.55 mi from 
intersection with Rt. 75, 38 57.021N, 123 02. 
303W, 9 Mar 2004, C. M Barr OTR2M9-1 
(JEPS); C. M Barr OTR2bl9-2 (PH). 

Etymology . The species is named for the 
University of California Hopland Research and 
Extension Center, at the center of the distribution 
of this species. 

Corolla color is the most distinctive morpho¬ 
logical character of Nemophila hoplandensis. As 
noted by Simpson et al. (2001), corolla color is 
often lost during drying of herbarium specimens, 
and this may in part explain why the distinct 
morphology of N. hoplandensis had previously 
gone unnoticed. In the field, corollas of N. 
hoplandensis are brighter white outside the central 
area that is typically white, or white with purple 
spots and/or veins that radiate from the center to 
the edge of each petal. These bright white flowers 
are less variable than white individuals of the 
other taxa (see Barr 2004 for examples of color 
variability in N. menziesii var. atomaria ; some 
plants of N. menziesii var. atomaria rival those 
of N. hoplandensis in whiteness of corollas; also 
see Plate 1 in Chittenden & Turrill (1926) for 
examples of corolla color variation in Nemophi¬ 
la). Vegetative portions of N. hoplandensis are 
also somewhat brighter green than that of other 
Nemophila species; this difference is also lost 
upon drying. 
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